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Abstract 
Aerosol optical properties such as optical thickness and Angstrom exponent are retrieved over land using 
ADEOS-II/GLI data in 2003. The retrieval results are compared with AERONET data. In some areas, such 
as North America and Europe, these GLI-derived aerosol optical thickness shows good comparison with 
ground observation. But, in some areas such as Southeast Asia, South Asia, and near Sahara desert region, 
GLI-derived aerosol optical thickness is smaller than AERONET-derived aerosol optical thickness. 
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1. Introduction 
Aerosols have a significant influence on not only 
human health, but also earth radiation budget. Because 
there is stil a large uncertainty about radiative forcing 
created by aerosols!), investigating aerosols'spatial and 
temporal distribution is important. The Global Imager 
onboard the Advanced Earth Observing Satelite-I 
(ADEOS-WGLI), which was launched on December 
2002, has 36 channels from near ultraviolet to infrared. In 
these channels, 380nm is a unique channel for GLI, and it 
is thought to be good for aerosol remote sensing over land. 
Because land surface reflectance at the wavelength is 
very small (mostly les than 0.1) (Figure 1) except for ice 
or snow area, we can extract aerosols'information from 
the radiance of the channel. 
2. Algorithm description 
In aerosol retrieval over land, the estimation of gro皿d
albedo (Ag) is one of the most important points. We 
assume a Lanbertian surface, and calculate Ag by 
selecting the minimum reflectance pixels for every 28 
days and correcting Rayleigh scattering. As an aerosol 
model, we use a spherical model. Under these 
assumptions, radiative transfer calculation is performed 
and Look Up Tables (LUTs) are constructed by the 
radiative transfer codes RSTAR2)3) and PSTAR. Using 
these Ag and LUTs, aerosol properties are retrieved. 
Figure 2 shows algorithm flow chart. We use NCEP 
re-analysis data as meteorological data and TOMS ozone 
data. In enough vegetated area, 380nm and 678nm are 
used, and both aerosol optical thickness (て）and Angstrom 
exponent (a) are retrieved. In not enough vegetated area, 
on the other hand, only 380nm is used, and て isretrieved. 
This is because 678mn is too noisy to use in bare land 
region. Figure 3 shows one example of our retrieval. You 
can see an aerosol plume around central Europe. 
Angstrom exponent is an index of aerosol size. Small a 
means large particle, and large a indicates small 
particle. Around desert area, a has large value compared 
with other area in figure 3. 
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Figure I. Histogram of ground albedo. 3-28 April 2003. 
X-axis means albedo and Y-axis means probability density 
function. Red, gren, blue, pink means 380nm, 678nm, 865nm, 
IE叫0nm,respectively. 
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Figure 2. Algorithm flow chart 
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Figure 3. True color RGB image (up), て at550nm (center), 
Angstrom exponent (down) on 25 April 2003 derived 
from ADEOS-11/GLI 
3. Seasonal variation 
Figure 4 shows monthly mean て derivedby GLI on April, 
June, August and October. This algorithm is applied over 
land, and I connected the product of the two channel 
method (Higurashi et al., 1999, 2000)3)4) over ocean. You 
can see seasonal variations of て in some regions. In east 
Siberia, you can find a large て in October. This is thought 
to be forest fires. In east Asia, you can also see large 
aerosol optical thickness in June. Here, aerosols flow out 
from East Asia to North Pacific Ocean. In southern Africa, 
there is a large て area,but the seasonal dependency is not 
clear. This aerosol signal is thought to be a mixture of 
biomass burning and dust aerosol from Sahara desert. In 
India, west Asia, and Sahara region, there is a very clear 
contrast between land and ocean. In that region, 1'derived 
over land is quite smaller than that over ocean. The reason 
for this is thought to be that aerosols'optical properties 
over these areas are not good. More and more tuning of 
aerosol parameters is needed. 
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Figure 4: Monthly mean't derived by GLI on April, June, 
August and October (in descending order) in 2003. 
4. Comparison with AERO NET 
We also compare these results with data form AErosol 
RObotic NETwork (AERONET)6), which is 
ground-based remote sensing network managed by 
NASA/Goddard Space Flight Center. The comparison 
period is April to October in 2003. The number of stations 
that we use in this study is more than 70. The quality 
checks of this study are as follows: (1) 16 grid points (4x4 
square) are selected near each AERO NET site. (2) If 
more than 3 pixels are retrieved successfully and standard 
deviation of the optical thickness is less than 0.1, then the 
average value is used. We use AERONET level 2.0 data 
within 60 m血tesof GLI observation. 
In some stations, the correlation results are good. But 
other stations, there are large differences between 
GLI-derived て andAERONET-derived't. Figure 5 shows 
the mean error (ME) of both't. ME isdefined as follows; 
ME = L (r:ERONET _ r~u) 
In Southeast Asia, South Asia, and near Sahara Desert 
region, ME has relatively large positive value. This 
distribution of ME seems to show Single Scattering 
Albedo (SSA) information. In other words, the areas that 
have large positive ME, are considered to have small 
SSA. 
Figure 5. ME ofてAERONETand兌LI
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